the annual rate of admission has varied from about 130 to 150. The average age at entry is 13years, and the average time that each boy remains in the school is about 31 years.
In a school of this class, where the average age at entry is 13 to 14 years, it was shown by Shelly in 1890 that 25 per cent. of the entrants were unprotected by measles; in those that I furnished him from my school for his statistical inquiry, the figures stood at 24 per cent. unprotected as against 76 per cent. protected by a previous attack. The dissemination of the knowledge of prophylaxis provided in the " Code" amongst the public and those in charge of preparatory schools, where quarantine precautions are more easily carried out, has caused a gradual increase of the percentage of the unprotected, who reach the age of entry to a public school, and in my case the figures now stand at 30 per cent. unprotected and 70 per cent. protected. Of the 3,260 boys who have entered the school during the twenty-five years, 2,380, or 73 per cent., were protected, and 880, or 27 per cent., were unprotected. Of these, 617 were attacked at school, leaving 263, or 8 per cent. of the whole number, who escaped; but this does not take into account cases which may have occurred in the holidays.
The disease has been introduced into the school on twelve separate occasions. On three of these it did not spread, these abortive epidemics accounting for five cases. The remaining 612 cases were divided amongst nine epidemics; seven of these occurred in the spring terms and two in the summer. Each outbreak has been complete-that is to say, practically all the susceptibles have been attacked.
I have prepared a chart showing the case-incidence in each of these nine epidemics. An examination of this shows that there is an almost definite rule that the larger the epidemic the quicker it is over. Thus in 1898 an outbreak of 118 cases was completed in 32 days, while in 1900 an outbreak of 53 cases took 51 days. The reason for this will, of course, be found in the fact that the greater concentration of the unexploded material leads to a more rapid and complete combustion. The ratio, between the date on which the 10 line is reached and that on which the epidemic is completed, is almost in proportion. Thus there were in- 
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Epidemiological Section 47
The epidemic of 1907 seems not to support the rate of incidence indicated by the other outbreaks. But there were special local circumstances accounting for the difference. This epidemic occurred in a summer term, in which there were urgent reasons why it was of the greatest importance to prevent its spread. With this in view, all the susceptible boys who were known to have been associated with the original infector were kept under rigid observation, with the result that 13 of those infected were isolated before they had themselves become infectious. But one boy, who was not on the suspect list, developed the rash on the seventeenth day from infection, and thus restarted the epidemic. Therefore, deducting the original infector and 13 of his victims from the whole number and 17 from the number of days, the figures should read 62 cases in 43 days, which brings this epidemic into line with the others. This table may chiefly be of value as a means of indicating to the authorities of an institution the amount of hospital accommodation that is likely to be required. The larger epidemics, owing to the greater rapidity of their spread, will require a considerably greater proportion of beds than a smaller one. Thus in the 1898 epidemic-giving 21 days as the duration of each case-out of the 118 cases, 108 were in hospital at the same time. In 1887, with 101 cases, not more than 70 beds would be required, and for the 53 cases in 1900 the incidence is so slow that 30 would suffice.
On the introduction of a case of measles into the school, after estimating the probable size of the outbreak, which will be 30 per cent. of the entrants since the last epidemic, I make out a probability table of the maximum number which will be under treatment at any given time, and the necessary accommodation is provided. In my first epidemic, for the want of such knowledge of probabilities, I found myself one evening with every available bed occupied; and it was only by strenuous exertion and keeping workmen employed through the night that provision was made for the next day's entry. As an illustration of the value and comparative accuracy of the table I may mention the following instance: The medical officer of another public school, writing to me, said that a case of measles had been introduced and that he expected a big outbreak, as there were 170 unprotected boys. I sent him a copy of this table, with the prophecy that on a certain date he would have 150 cases. He informed me afterwards that the actual number on the date mentioned was 153.
Measles being infectious during the pre-eruptive stage, and the avenues of possible infection being so many, there is little probability either of preventing the introduction of the disease into a community or of limiting its spread after it has been introduced. As I have already shown, amongst boys of the upper and middle classes attending secondary schools, 70 per cent. have been attacked before reaching the age of 13 to 14 years. The proportion is probably much larger among children attending the elementary schools. From a census I took last month of the children attending the elementary schools in my rural district I found that the proportion of those attacked was 76 per cent. of the whole number, and of those who had reached the age of 10 years 87 per cent. Dr. Sinclair, the medical officer to the Post Office, has furnished me with the information that amongst the telegraph messengers in the City area 78 per cent. had the disease before joining the service. If, however, any success is to follow an effort to arrest the progress of an epidemic, it can only be by recognizing the phenomena associated with infection and the symptoms of the early or pre-eruptive stages, and so making diagnosis and isolation possible before the infectious stage is reached. Infection seems always to be due to direct personal contact. I have found no evidence that it is ever conveyed by fomites or by an intermediate carrier. The negative evidence of this is very strong. There is employed in the school a large number of masters and servants living in their own homes. But no instance has occurred in which these have conveyed the disease to their families, nor, on the other hand, in which it has been conveyed from the family to the school. The poison is air-borne to ar limited distance. Observations made in the cases where infection has spread during the time of attendance in chapel indicate that the outside range is 9 ft., but the great majority of the infected were found to be within 6 ft. of the focus. The 6-ft. range prevails in the winter, but in the summer, when open windows and doors cause a more rapid movement of the air, it may be increased to a 9-ft. radius. In two of the epidemics almost the precise moment that the infector commenced to distribute the poison could be traced. In one of these it was 17 hours, in the other 24 hours, before the appearance of his rash.
Incubation Period.-The only practical way of determining this is by calculating from rash to rash. The commencement of the prodromata is too irregular and intangible to allow of accurate recognition. In the nine epidemics the original infector in each accounted for 160 cases altogether. In the accompanying chart I have set out the number of days from probable exposure on which each of these respectively was diagnosed, together with a percentage table of the whole number. From this it will be seen that 74 per cent. occurred by the fourteenth day.
Immunity.-The protective influence of an attack is nearly complete. Of the 617 cases, only 2 per cent. were reported to have had previous attacks, on evidence which on investigation seemed to be satisfactory. It has not been my experience to attend any patient with two attacks of the disease. Prodromal Symrptoms.-The earliest of these, probably, is the alteration of weight, known as Meunier's sign. He says: 1 "There exists during the phase called incubation of measles a phenomenon which we have constantly observed, and which consists in a marked lowering of ' Gaz. Hebd. de Med. et de Chir., Par., 1898, .N.S., iii, p. 1057. body-weight, independent of every kind of morbid troubles-digestive, secretory, or other. It begins about the fourth or fifth day after contagion-that is to say, five or six days before the appearance of the first catarrhal or febrile symptoms, eight or ten days before the eruption. It lasts several days, more often even to the beginning of invasion. Its intensity varies with the case, but seems independent of the age of the subject and of the severity of the later measles. The loss of weight is about 10 oz. to 1V oz. in a child of one to four years; it may reach CHART III. 22 oz. and has not been observed less than 3 oz." I have not been able to find that since that date, any observations have been published confirming or otherwise those of Meunier. I have myself made a considerable number, and am showing to-night four charts which are selected as typical. In each the same phenomenon exists-i.e., a preliminary rise up to the fifth or sixth day from contagion, followed by a fall which lasted up to the day of invasion. The fall is much greater than that indicated by Meunier's, and probably bears some proportion to the weight of the individual. Cbart In connexion with this alteration of weight, it is interesting to compare the study of the blood in measles reported by Renaud and CHART IV.
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Tileston respectively. They found that there is a leucocytosis beginning early in the period of incubation, reaching its maximum six days before the appearance of the eruption and lasting into the first part of the stage of invasion. During the latter part of the stage of invasion the leucocytes fall to normal. The curve of the rise and fall of the weight and that of the leucocytes seem to be identical.
Lymphatic System.-From the sixth to the eighth day from contagion, coincident with the commencement of the decline of the bodyweight and of the leucocytes, the superficial glands, especially those in the cervical and axillary regions, become enlarged; not at first tender, but generally becoming so a day or two later. This implication of the lymphatic system is found, of course, in all the infectious disorders, and markedly so in rubella. But in rubella the implicated glands are more numerous, harder, and more shot-like; those in the mastoid D AY 1 213 46 7 8910911012 a13114 IS l 16-7 18 1 I0 0 ""I,~~~~~~~~8 ST.8.7 CHART V. and sub-occipital regions, which seem to escape in measles, being always affected.
Prodromal rashes have very frequently been observed. These have nearly always been of an urticarial type, sometimes appearing shortly after contagion, but at any time during the initial stage. The erythematous eruption, simulating scarlet fever, which is described by several observers, has not been seen in any case. I have very frequently seen a .54 Armstrong: Case-incidenice in Epidentics of Measles slight and transient macular eruption on the skin of the chest in the region of the nipples appear at the commencement of the stage of invasion, but disappearing conmpletely before the appearance of the typical rash.
Koplik's Spots.-During the last four epidemics I have made a constant practice of looking for these and have almost invariably found them present. The day of their appearance is, however, variable; sometimes they were seen several days and sometimes only a few hours before the general exanthem. From the point of view of a pre-eruptive diagnosis their presence may be regarded as a positive sign, but their absence must not be taken as a negative one. Coincident with the spots on the buccal mucous membrane, and sometimes preceding them, there is a peculiar mottling of the soft palate with a congestion of the veins at the margin of the anterior pillars of the fauces. From eight to eleven days after contagion the well-known symptoms of the catarrhal stage commence: drowsiness, coryza, sneezing, malaise, and some fever of an indefinite and variable intensity. The peculiar odour of measles, which was likened by Heim to that of freshly-plucked goose-feathers, is very perceptible in a ward full of patients. It may occasionally be detected in the early stages before the appearance of the rash by a sensitive and educated nose. There is frequently a remission of all the symptoms for a short time immediately preceding eruption, more especially as regards the temperature, which often falls to normal. In Chart VII are given two pre-eruptive temperatures, which are fairly typical of those which may be met with. Observation of suspects on these principles makes it possible to arrest an epidemic in its very earliest stages. On three occasions, with the school in a highly explosive condition, I have succeeded in doing so. In Typical Pre-eruptive Temperature Irregular Chart, but conforming Chart.
to Type. CHART VTI.
another I nearly did so, and only failed in consequence of an unmarked suspect not having been kept under observation. Experience, however, shows that no real value results from the attempt to limit the progress of an epidemic. In spite of the closure of elementary schools and other quarantine regulations, practically every individual is attacked sooner or later, and no result commensurate with the expense and trouble given has followed. From the figures given above it will be seen that, of the children of the upper and middle classes attending secondary schools, 70 per cent. have been attacked by the age of 13; and of those attending elementary schools, 87 per cent. by the age of 10. And in this the latter have the advantage, as an attack is more liable to be severe in the later years of adolescence than the earlier. I know it will be urged that the mortality from measles is very great; but the same remark applies with equal, if not greater, force to whooping-cough. But it is as hopeless to stop the spread of one disease as the other. Should any success attend our efforts to limit the progress of any particular outbreak in a community, it only results in swelling the number of the susceptibles to be attacked in the next. I believe that the principal danger of measles lies in the size of the epidemics, and that there is a greater proportional case-mortality in large than in small ones. I have always been struck with the increase in the severity of the cases each epidemic presents as it progresses. The mortality has not been large, but, so far as it goes, illustrates this point. There have been 5 deaths, or O8 per cent. of the whole number, occurring thus:-
In 1891 the 42nd case-of cerebral haemorrhage.
In 1898 the 95th case-of pneumonia.
In 1900 the 36th case-of pneumonia during incubation.
In 1900 the 37th case-complicated with scarlet fever.
In 1904 the 99th case-of pneumonia.
This increase of severity seems to be entirely due to the concentration of the poison and to the infectious nature of the complications.
That the pneumonia of measles is itself infectious, both I and my medical friends in charge of public schools have had ample evidence; and I think this also applies to the suppurative diseases of the ears and other complications. What is true of the hospital ward is still more so of the cottages of the poor, with their very inadequate accommodation; and when, in these, three, four, or more children are attacked at the same time, their chances of escaping what may prove to be fatal complications are considerably reduced. The evidence seems all in favour of letting each epidemic work itself out, and not, by artificial means, to increase the size of those that are to follow.
